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DETAILED ACTION 

1 . The Request for Reconsideration filed on February 27, 2003 has been received and 
entered. Claims 1-33 are pending. 

aaim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that 
form the basis for the rejections under this section made in this OflTice action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed pubUcation in this or a foreign country or in pubhc 
use or on sale in this country, more than one year prior to the date of application for patent in the United States. 

3. Claims 1-4, 6-9, 11-13, 16-19, 21-24, 26-28, and 31-33 are rejected under 35 
U.S.C. 102(b) as being anticipated by Christiansen (U.S. Patent No. 5,915,253). 

Regarding claim 1, Christiansen discloses a data storage system comprising: 

a first volume (See figure 6, blocks 26/30/34, wherein "volume" reads on "object"); 

a second volume (See figure 6, blocks 26/30/34, wherein "volume" reads on 

"object"); and 

a computing node coupled to said first volume and said second volume (See 
figure 1, column 4, line 1, 9), wherein said computing node includes a file system (See 
figure 1, block 60) for identifying files stored by said first volume and said second 
volume (See figure 7, block 182); 

wherein said file system (See figure 1, block 60) includes a directory structure 
(See column 5, lines 55-56, wherein "directory structure" reads on " index into object 
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table", column 12, lines 16-18) having an entry corresponding to a file maintained by said 
file system (See column 5, lines 60-61, wherein "entry corresponding to file" reads on 
"class reference points for file class"), and wherein said entry includes a field containing 
a volume identifier (ID) (See column 15, table) indicative of which of said first or said 
second volumes said file is stored within (See column 4, lines 24-25, wherein "indicative 
of which of said first or said second" reads on "each object is owned by particular 
volume", 40-44, wherein "indicative volume" reads on " create an object of that 
particular class", also see, column 18, line 20-22). 

Regarding claim 2, Christiansen discloses the file system (See figure 1, block 60) 
is configured to allocate space on said first volume and said second volume (See column 
4, Unes 23-26, 40-42) in response to receiving a request specifying a storage volume 
characteristic fi*om a sofl;ware application (See column 2, line 58-59). 

Regarding claim 3, Christiansen discloses each of said first volume and said 
second volume (See figure 6, blocks 26/30/34, wherein "volume" reads on "object") 
comprises a single storage device (See figure 6). 

Regarding claim 4, Christiansen discloses each of said first volume and said 
second volume (See figure 6, blocks 26/30/34, wherein "volume" reads on "object") 
comprises a muhiple storage device system (See figure I, column 4, lines 13-14). 
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Regarding claim 6, Christiansen discloses a file system (See figure 1, block 60) 
for use in a computing node (See figure 1, block 22) coupled to a first volume and a 
second volume (See figure 6, blocks 26/30/34, v^herein "volume" reads on "object"), 
wherein said file system is configured to identify files (See column 5, line 53) stored by 
said first volume and said second volume, wherein said file system (See figure 1, block 
60) includes a directory structure (See column 5, lines 55-56, wherein "directory 
structure" reads on " index into object table", column 12, lines 16-18) having an entry 
corresponding to a file maintained by said file system (See column 5, lines 58-61), and 
wherein said entry includes a field containing a volume identifier (ID) indicative of 
which of said first or said second volumes said file is stored within (See column 15, 
table). 

Regarding claim 7, Christiansen discloses the file system (See figure 1, block 60) 
as recited in claim 6, wherein said file system (See figure 1) is further configured to 
allocate space on said first volume and said second volume (See column 4, lines 23-26) in 
response to receiving a request specifying a storage volume characteristic fi-om a sofl:ware 
application (See column 2, lines 58-60). 

Regarding claim 8, Christiansen discloses the file system (See figure 1, block 60) 
as recited in claim 7, wherein each of said first volume and said second volume (See 
figure 6, blocks 26/30/34, wherein "volume" reads on "object") comprises a single 
storage device (See figure 6). 
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Regarding claim 9, Christiansen discloses the file system (See figure 1, block 60) 
as recited in claim 8, wherein each of said first volume and said second volume (See 
figure 6, blocks 26/30/34, wherein "volume" reads on "object") comprises a multiple 
storage device system (See figure 1, column 4, lines 13-14). 

Regarding claim 1 1, Christiansen discloses a method of operating a file system 
(See column 4, line 14-15, "operating file system" reads on " maintaining the location of 
objects on storage devices") which identifies files stored by a first volume and a second 
volume (See figure 1, blocks 28/32/36, wherein "identifies files" reads on "PTR to file 
class"), said method comprising: 

providing a filename corresponding to a file maintained by said file system (See 
column 5, lines 60-61, wherein "filename" reads on "class reference") ; and 

accessing an entry (See column 9, line 47) in a directory structure (See column 5, 
lines 55-56, wherein "directory structure" reads on " index into object table", column 12, 
lines 16-18), wherein said entry includes a field containing a volume identifier (ID) (See 
column 15, table) indicative of which of said first or said second volumes said file is 
stored within (See column 5, line 67, and column 6, Unes 1-2, wherein "indicative of 
which volume" reads on "unique identifier associated with object"). 



Regarding claim 12, Christiansen discloses the method further comprises 
allocating space on said first volume and said second volume (See column 12, line 20-22, 
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wherein "allocating space" reads on "object associated with particular volume") in 
response to receiving a request specifying a storage volume characteristic from a software 
application (See column 2, lines 58-60). 

Regarding claim 13, Christiansen discloses each of said first volume and said 
second volume (See figure 6, blocks 26/30/34, wherein "volume" reads on "object") 
comprises a single storage device (See figure 6). 

Regarding claim 16, Christiansen discloses computer readable medium (See 
figure 1, block 22) comprising instructions for operating a file system (See column 1, line 
16) which identifies files stored by a first volume and a second volume (see figure 6, 
objects 26/30/34), wherein said instructions are executable by a computing node (See 
figure 1) to implement a method comprising: 

providing a filename corresponding to a file maintained by said file system (See 
column 5, lines 60-61, wherein "filename" reads on "class reference"); and 
accessing an entry (See column 9, line 47) in a directory structure (See column 5, 
lines 55-56, wherein "directory structure" reads on " index into object table", 
column 12, lines 16-18), wherein said entry includes a field containing a volume 
identifier (See column 15, table) indicative of which of said first or said second 
volumes said file is stored within (See figure 7, block 192). 
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Regarding claim 17, Christiansen discloses the computer readable medium (See 
figure 1, block 22) as recited in claim 16, wherein said method further comprises 
allocating space on said first volume and said second volume (See column 4, lines 23-26, 
40-42) in response to receiving a request specifying a storage volume characteristic from 
a software application (See column 2, lines 58-59). 

Regarding claim 18, Christiansen discloses the computer readable medium (See 
figure 1, block 22) as recited in claim 17, wherein each of said first volume and said 
second volume (See figure 6, blocks 26/30/34, wherein "volume" reads on "object") 
comprises a single storage device (See figure 6). 

Regarding claim 19, Christiansen discloses the computer readable medium (See 
figure 1, block 22) as recited in claim 17, wherein each of said first volume and said 
second volume (See figure 6, blocks 26/30/34, wherein "volume" reads on "object") 
comprises a multiple storage device system (See figure 1, column 4, lines 13-14). 

Regarding claim 21, Christiansen discloses a data storage system comprising: 

a first volume (See figure 6, objects 26/30/34); 

a second volume (See figure 6, objects 26/30/34); and 

a computing node (See figure 1) coupled to said first volume and said second 
volume, wherein said computing node (See figure 1) includes a file system (See figure 1, 
block 60) for identifying a first file stored on said first volume and a second file stored on 
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said second volume (See column 4, lines 24-25, wherein "identifying a first file stored on 
said first volume" reads on "each object is owned by particular volume", 40-44, wherein 
"indicative volume" reads on " create an object of that particular class", also see, column 
18, line 20-22); 

wherein said file system includes a directory structure having a directory (See 
column 5, lines 55-56) which includes a first entry corresponding to said first file and a 
second entry corresponding to said second file (See column 12, line 18). 

Regarding claim 22, Christiansen discloses the file system is configured to 
allocate space on said first volume and said second volume (See column 4, lines 23-26, 
40-42) in response to receiving a request specifying a storage volume characteristic from 
a software application (See column 2, lines 58-60). 

Regarding claim 23, Christiansen discloses each of said first volume and said 
second volume (See figure 6, blocks 26/30/34, wherein "volume" reads on "objecf ) 
comprises a single storage device (See figure 6), 

Regarding claim 24, Christiansen discloses each of said first volume and said 
second volume (See figure 6, blocks 26/30/34, wherein "volume" reads on "object") 
comprises a multiple storage device system (See figure 1, column 4, lines 13-14). 

Regarding claim 26, Christiansen discloses a method comprising: 
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storing a first file on a first volume based on a first set of storage characteristics 
desired for said first file (See column 8, lines 6-7, wherein "characteristics" reads on 
"plurality of class methods"), wherein said first file is located in a directory of a directory 
structure maintained by a file system (See figure 7); and 

storing a second file on a second volume based on a second set of storage 
characteristics desired for said second file, wherein said first file is located in said 
directory (See column 12, lines 16-18). 

Regarding claim 27, Christiansen discloses comprises allocating space on said 
first volume and said second volume (See column 4, lines 23-26) in response to receiving 
a request specifying a storage volume characteristic fi*om a software application (See 
column 2, lines 58-60). 

Regarding claim 28, Christiansen discloses each of said first volume and said 
second volume comprises (See figure 6, blocks 26/30/34, wherein "volume" reads on 
"object") a single storage device (See figure 6). 

Regarding claim 31, Christiansen discloses a computer memory (See column 4, 
lines 31-34) containing a directory structure (See column 5, lines 55-56, wherein 
"directory structure" reads on " index into object table", column 12, lines 16-18) 
maintained by a file system (See figure 7) having a first entry in a directory 
corresponding to a first file and a second entry in said directory corresponding to a 
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second file (See column 5, lines 60-61, wherein "entry corresponding to file" reads on 
"class reference points for file class"), wherein said first file is stored on a first volume 
having a first set of storage characteristics and said second file is stored on a second 
volume having a second set of storage characteristics (See column 4, lines 20, 3 1-35). 

Regarding claim 32, Christiansen discloses a computer memory (See figure 1, 
block 22) containing a data structure for storing a directory (See figure 1, line block 40) 
having an entry corresponding to a file maintained by said file system (See column 5, 
lines 60-61, wherein "entry corresponding to file" reads on "class reference points for file 
class"), wherein said entry includes a field containing a volume identifier (See figure 7, 
block 182, column 15, table) which indicates a volume said file is stored within (See 
figure 7, block 180). 

Regarding claim 33, Christiansen discloses a data storage system comprising: 
one or more volumes (See figure 6, blocks 26/30/34, wherein "volume" reads on 
"object"); 

a computing node coupled to said one or more volumes (See figure 1), wherein 
said computing node includes a file system for identifying files stored by said one or 
more volumes (See figure 1, blocks 28/32/36, wherein "identifying files" reads on "PTR 
to file class", and "volumes" reads on "objects 1/2/3"); 

wherein said file system (See figure 1, block 60) includes a directory structure 
(See column 5, lines 55-56, wherein "directory structure" reads on " index into object 
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table", column 12, lines 16-18) having an entry corresponding to a file maintained by said 
file system (See column 5, lines 60-61, wherein "entry corresponding to file" reads on 
"class reference points for file class"), and wherein said entry includes a field containing 
a volume identifier indicative of which of said one or more volumes said file is stored 
within (See figure 7, block 182, column 15, table). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

5, Claims 5, 10, 14, 15, 20, 25, 29, and 30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Christiansen (U.S. Patent No. 5,915,253) in view of Napolitano 
etaL (U.S. Patent No. 6,219,693). 

Regarding claims 5, 10, 15, 20, 25, and 30, although Christiansen teaches 
positioning the stored data in predetermined slots of a function pointer array (See column 
9, Hnes 43-45) 

Christiansen does not teach wherein said multiple storage device system is a 
redundant array of inexpensive disks (RAID) storage system. 



Application/Control Number: 09/740,540 Page 12 

Art Unit: 2175 

Napolitano et al teaches the specific methodology of redundant array of 
inexpensive disks employed in the storage system (See column 2, lines 24, 30). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to have modified Christiansen to include a RAID based 
storage system. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to have modified Christiansen b y the teaching of Napolitano et al., 

because the use of redundant array of inexpensive disks in storage systems 
provides more robust disk storage architecture in multiple device storage systems by 
utilizing all available space, making them highly efficient. 

Regarding claims 14, and 29, Christiansen does not teach said first volume and 
said second volume are each a logical volume, wherein said each logical volume 
comprises a multiple storage device system. 

Napolitano et al. teaches said first volume and said second volume are each a 
logical volume (See column 1, lines 15-17, column 8, lines 10-12), wherein said each 
logical volume comprises a multiple storage device system (See figure lOA). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention was made to have modified Christiansen to include said first 
volume and said second volume are each a logical volume, wherein said each logical 
volume comprises a muhiple storage device system. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to have modified Christiansen b y the teaching of Napolitano et al., 

because the use of logical volume space in storage systems provides more robust 
disk storage architecture in multiple device storage systems by utilizing all available 
space reducing physical space utilization, making computer physical storage unites 
highly efficient. 

Response to Arguments 
6. Applicant's arguments filed February 27, 2003 have been fiilly considered but they are 
not persuasive. 

Applicant's arguments as stated in both pages 2, and 3: Christiansen does not disclose "a 
directory structure having an entry corresponding to a file". 

The Examiner respectfially disagrees pointing to above-mentioned rejection where 
Christiansen shows in background of the invention column 1, lines 15-20, that a conventional file 
system maintains the location of the data on storage devises. Christiansen discloses a directory 
(See column 12, lines 10-22) has a pointer, which references an object that can be a 
representation of a file or any other conventional entities (See Christiansen bases a file system 
(Storage system) column 4, lines 12-26). 

Applicant's arguments as stated in page 3: Christiansen does not disclose said entry 
includes a field containing a volume identifier indicative of which of the said first or said second 
said file is stored within". 
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The Examiner respectfully disagrees pointing to above-mentioned rejection where 
Christiansen shows in figure 7, an ID to a particular distinguished volume class (See column 12, 
lines 8-22). Also see Christiansen column 15, and column 16, table labeled volume object 
structure, line 2, *unique volume ID, Christiansen also states object file being referenced with a 
volume in column 12, Hnes 8-32. 

The combination of Christiansen and Napolitano et al . shows more than one volume (See 
Napolitano et al . figure lOA, disk 1, and disk 2, also see Napolitano et al . column 16, lines 13- 
21) being referenced and by a volume ID (See Christiansen figure 7, an ID to a particular 
distinguished volume class). 

Applicant's arguments " Napolitano et al. does not have a reference to a directory 
structure having an entry corresponding to a file maintained by said file system, and wherein said 
entry includes a field containing a volume identifier indicative of which of said first or said 
second volumes said filed is stored within". 

The Examiner respectfully disagrees pointing to above-mentioned rejection where 
Christiansen shows a file system, a file object being stored on a volume referenced by a 
directory. Napolitano et al. is introduced a combination reference to disclose RAID system. 
Generally stated a hierarchical (See column 8, Unes 22-33) storage system containing a file array 
(See column 3, lines 60-66) has a method of sustaining the organization within the structure (See 
column 4, lines 10-15). 



Conclusion 
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7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1. 136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Neveen Abel-Jalil whose telephone number is 703-305-81 14. 
The examiner can normally be reached on 8:00AM-4: 30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dov Popovici can be reached on 703-305-3830. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-746-7239 for regular 
communications and 703-746-7240 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-3900. 
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